INTRODUCTION
The Soldier Systems Control Branch (SSCB) of the Human Research & Engineering Directorate (HRED), U.S. Army Research Laboratory (ARL) was tasked by the Program Manager for Unmanned Ground Vehicles/Systems (PMUGV/S) to conduct an analysis of soldier-marine training retention of tactical unmanned vehicle (TUV) tasks. The analysis was conducted during the risk assessment and reduction phase of the program.
OBJECTIVE
The objectives of this analysis were to predict soldier performance retention of individual tasks of the TUV and to help field trainers and system decision makers make appropriate choices about sustainment training more easily and accurately.
BACKGROUND
The Unmanned Ground Vehicles/Systems Joint Project Office (UGV/S JPO) was formed as a focal point aimed at consolidating the separate efforts of the Department of Defense (DoD), the U.S. Army, and the Marine Corps in developing battlefield robotic ground vehicles.
There is a requirement for the Army and Marine Corps to have an unmanned system serve as a force multiplier to increase effectiveness and survivability of combined arms forces. Unmanned systems operation in hazardous environments reduces force attrition and expands the commander's influence over the battlefield. The TUV provides greatly enhanced soldier-marine combat effectiveness and provides service users with a force multiplier when assets are reduced or eliminated.
The TUV task retention prediction is based on one rater. However, the ratings were reviewed by a TUV task subject matter expert who has performed other work related to TUV tasks. No task summaries were available at the time of this analysis. To date, no prior work has addressed the retention of TUV tasks. This initial analysis was performed using all the available resources.
The method for predicting military task retention requires that each task be rated on its ease of remembrance. The rating is based on characteristics known to influence retention (e.g., memory aids or number of performance steps). One question about each of 10 task characteristics is answered and given a numerical scale value for each task rated. These 10 values are added to yield a task's retention score. The lower the score, the faster the task will be forgotten.
A numerical score was applied to each of the 10 task characteristics that are summarized as follows: Has built-in feedback for all steps 22 Has built-in feedback for most steps (50% and above) 19 Has built-in feedback for only a few steps (as much as 50%) 11 Has no built-in feedback 0 Question 6. Does the task or part of the task have a time limit for its completion?
There is no time limit 40 There is a time limit, but it is fairly easy to meet under test conditions 35 There is a time limit and it is difficult to meet under test conditions 0
Question 7. How difficult are the mental processing requirements of this task?
Almost no mental processing requirements 37 Simple mental processing requirements 28 Complex mental processing requirements 3 Very complex mental processing requirements 0 Question 8. How many facts, terms, names, rules, or ideas must a soldier memorize in order to do the task?
None (or the job/memory aid provides all necessary information) 20 A few (1 to 3) 18 Some (4 to 8) 13 Very many (more than 8) 0
Question 9. How difficult are the facts and terms that must be remembered?
Not applicable -there are none to remember or the job or memory aid provides all the needed information 34 Not difficult at all -the information is simple 31 Somewhat difficult -some of the information is complex 12 Very difficult -the facts, rules, terms, etc., are technical or specific to the task and must be remembered in exact detail 0 Question 10. What are the motor control demands of the task?
Considerable degree of motor control needed 16 Very large degree of motor control needed 3 None 2 Small but noticeable degree of motor control required 0
These scores were totaled for each TUV task and compared to performance prediction tables. The tables revealed the expected proportion (percentage) of soldiers in a unit able to perform the task in a period of weeks or months. These predictions pertain to groups, not to individual soldiers.
Each individual task retention score was then converted into an estimate of unit proficiency in a task after a period of no practice. To convert the retention score to retention prediction, the rater referred to the performance prediction tables in the User's Manual for Predicting Military Task Retention (ARI, 1985) . The numbers within the table body represent the expected proportion (expressed in percentage) of soldiers in a unit able to perform a task correctly after a given interval of no practice.
The task rating process does not address the difficulty of learning a task, only the difficulty in retaining it. This process also does not address how to conduct the training.
RESULTS
The TUV individual task retention results are provided in Appendix A of this report. The total score for each TUV task was compared to the performance prediction tables of the User's Manual for Predicting Military Task Retention to obtain an estimate of the percentage of soldiers in a unit able to perform the task correctly in 2 weeks, 12 weeks, and 6 months. These time increments were chosen to demonstrate performance deterioration over time. The most severe degradation for a single TUV task retention prediction was 66% (percentage of soldiers in a unit who would retain the task) for 2 weeks, 8% for 12 weeks, and 0% for 6 months. These severe degradations were all mission planning tasks. Statistical data for TUV training retention are provided in Table 1 .
The mean total score for training retention prediction was 156. Comparing this mean with the performance prediction tables, sustainment training should be offered in accordance with Table 2, depending on the proficiency level to be maintained. Table 2 Sustainment Training Estimates (based on the mean total score)
Training frequency (weeks) 
CONCLUSIONS
A total of 177 TUV tasks were analyzed for training retention. Presently, there are no specific requirements for when sustainment training should take place: at 50%, 75%, or 85% performance after an interval of no practice. TUV skill retention shows a rapid decline from 2 to 12 weeks.
Overall, the mission planning tasks appear to be the most difficult, requiring the most training. The tasks involved with system shut-down appear to be the easiest. In comparison of the mission planning to the system shut-down tasks, memory aids and mental processing requirements seem to be the determining factors for the low and high scores, respectively.
Memory aids (e.g., manuals, labels, instructions, checklists, and flow charts) guide or facilitate the soldier in on-the-job performance and in minimizing the need for recall. Mental processing requirements include processes described by terms such as thinking, reasoning, analyzing, and problem solving.
RECOMMENDATIONS
Periodic sustainment training is needed to ensure that soldiers remain proficient in previously learned tasks. However, resources are often limited. The goal is to best employ limited resources to obtain the optimum training reward.
Ideally, training resources should focus only on those tasks that have dropped or are about to drop below the desired level of proficiency.
Choices must be made because it is impossible to continually sustain every soldier on every task. The ratings produced by this method help trainers make choices with greater ease and accuracy. The results produced by this method will be useful to those who must identify which individual tasks to teach and how often to schedule training. This method for predicting military task retention is an efficient way to provide information to the trainers. It is adaptable whereby one can identify tasks and time period of interest to make predictions or set a proficiency criteria level and identify when tasks need to be retrained in order to maintain a certain level of soldier readiness.
Based on the sustainment training estimates, PMUGV/S should emphasize to the TUV proponent (Infantry School, Fort Benning, Georgia) to train the operators no less often than every 19 weeks-optimally, every 4 weeks. The tasks can be reviewed individually for retraining. These data are provided in Appendix A, Table A •^ p co co co co m co co co co co CO CO co co CO co CO CO co CO CO CO co CO CO CO co co CO CO CO CO CO r«S ro ro Hto % « m co co co co co co" in DC in in in in n co CO CO CO CO CO co co co co co co CO co co co CO CO co CO co co co CO co CO CO co ro PÖ 00 •»* 
